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 NITROGEN COMPOUNDS
of explosives used in
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mines
Gunpowder is not a "permit..-       t	,
the prohibition being extended to all powders of the same type.
The great developments of the potash industry in Germany have involved a revival of mixtures
resembling black powder, and these have a large sale. Both in that country and in America nitrate
of soda, on account of its cheapness, is substituted for potassium nitrate, and charcoal is frequently
replaced by brown coal or pitch. Spreng-salpeter, for instance, consists of 75 per cent. NaNO8,
15 per cent, brown coal, and 10 per cent, sulphur. Owing to the hygroscopic nature of the sodium
nitrate, the mixture of this substance with the carbonaceous material and sulphur is heated to the
melcing point of sulphur and then pressed, the resulting product being only slightly affected by
moisture. Explosives of this type come into commerce either in the form of grains packed m
cartridges or as compressed cylinders with an axial canal, and are fired in the same way as black
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charcoal, 3.77 per
KNQ8, 40 parts ;
ese in fiery mines, contains: NH4N03, 93.83 per cent. ; KNO3l 1.98 per cent,
cent.; moisture, 0.42 per cent.; and Amide powder has the composition :
NH4NO3, 38 parts; charcoal, 22 parts.
Gunpowder, again, is still used in priming compositions in order to initiate the decomposition of
high explosives, and in certain types of safety fuse it continues to hold its own. The latter may be
compared to a piece of cord having a fine train of gunpowder down the centre, Stress of commercial
competition has resulted in the production of a greatly improved fuze which burns uniformly through
a definite length in a given time. Attempts to substitute a core of smokeless powder for gunpowder
have not as yet yielded a satisfactory result.
Chili saltpetre (sodium nitrate) contains perchlorates, as also does "conversion" saltpetre or
potassium nitrate prepared from it. To this circumstance, when discovered, was attributed the
origin of various disastrous explosions which had previously occurred, but later work has shown that,
in ordinary cases, the danger arising from the presence of a small percentage of the" more .sensitive
perchlorate has been over-estimated (Dupre*, Journ. Soc. Chem. lnd.> 1902, 825; Lunge ami
Bergmann's paper read at Fifth International Congress of Applied Chemistry, Berlin, 1903).
Bergmann recommends a maximum of 0.4 per cent, of perchlorate for blasting powders and o. a
per cent, for gunpowders.
Nitroglycerine, the trinitric ester of glycerol, C3H6(ONOij)8, Is an important
constituent of a great many explosives used as propellants or for blasting. Should
the price of glycerol continue at its present high figure it is not improbable that
explosives made from cheaper raw materials will displace it to some extent.
The process of manufacture now about to be described is the outcome of a long
series of improvements which have been made at intervals upon the methods
originally adopted by Alfred Nobel, the pioneer in the commercial production of
this substance. The nitrator-separator in its present form was first used at Walthum
Abbey in the Royal Gunpowder Factory, and is the subject of the British Patent
15*983 of 1901, taken out by Colonel Sir Frederic L. Nathan, R.A., Mr J. M.
Thomson, F.I.C., and Mr Wm. Rintoul, F.I.C.
lead root, i'ne mixed acids are not introduced from above, as has been customary, but tlumtf*l
pipe connected with the lowest part of the bottom. This pipe has three branches, t>> c, and <t;
b leads to the denitrating plant, c to the drowning tank, while d ascends and divides into two
branches of which one is connected with the storage tank for mixed acid and the other to the waste
acid tank. The acid pipe bend is one foot lower than the lowest part of the bottom so that, during
stirring, no nitre-glycerine may enter the ascending pipe. On the sloping bottom of the vessel lie?*
a coil £ provided with several holes for the introduction of compressed air for stirring, and in the
cylindrical portion of the vessel are cooling coils h h of lead pipe through which water, refrigerated
if necessary till its temperature is below 10° C, flows. The conical roof is surmounted by a lead
cylinder e with two windows/and side outlet, which is connected with the lead pipe k down which
the nitro-glycerine flows to the pre-wash tank. From the pipe k ascends another pipe w, through
which fumes are aspirated, s is a thermometer, the bulb of which dips into the mixture inside a,
To carry out a nitration, the mixed acids, consisting of 41 per cent. HNOd,
57.5 per cent. H2SO4, and 1.5 per cent. H2O in the ratio of 6.09 of mixed acid to'
i of glycerine, are allowed to enter through d, air-stirring is begun, and the glycerine
is introduced by means of an injector, the mixture being cooled by the coils h h.
The glycerine, owing to its viscosity at ordinary temperatures, must have been

